We present results of observations of the BL Lac object 1219+285 with the European VLBI Network (EVN) at 1.7 GHz and 5.0 GHz. Our data reveal a misalignment of 60 between the radio structure of 1219+285 observed at these two frequencies. The lower resolution ( 20 mas) structure seen with the EVN at 1.7 GHz appears to be orientated in a direction intermediate between that of the inner VLBI jet and that of the outer VLA jet, indicating continuity of the jet from milliarcsecond to arcsecond scales.
Introduction
1219+285 (W Comae, ON 231) is a radio-selected BL Lac object lying in the center of a likely elliptical galaxy with a redshift of z = 0:102 determined from observation of weak emission lines 12] . It has been detected at radio, optical 8], X-ray 7,9], and gamma ray 11] frequencies. It is strongly variable and polarized with the magnetic eld orientated transverse to the VLBI jet 2], as typically observed in BL Lac objects. However, it is the only BL Lac object with an additional longitudinal magnetic eld observed in one of the VLBI knots located close to the core 3, 4] . Also unusual is the small Doppler factor ( 0:2) inferred from X-ray and radio data 5, 7] which indicates that the source may not be relativistically beamed. This suggests that either the VLBI jet is at a large angle from the line of sight or it has only sub-relativistic speed in contrast to the usual assumptions for BL Lac objects. Based on VLBI observations, a series of components with apparent velocities ranging from 0:5c close to the core, to 2:5c outward from the core has indeed been identi ed 3], making 1219+285 both a subluminal and a superluminal source.
Because of these peculiar properties, 1219+285 appears di cult to explain with standard uni ed theories of active galactic nuclei.
Another unexplained feature in 1219+285 is the misalignment of 140 between the VLBI jet at PA 110 2] and the arcsecond scale radio structure at PA 250 6]. This property is quite common among BL Lac objects and has often been interpreted as due to strong projection e ects. However, a statistical analysis shows that projection e ects alone cannot account for such misalignments, and that BL Lac objects are intrinsically more distorted than other types of active galactic nuclei 1]. To further investigate the connection between the milliarcsecond (mas) and arcsecond scale radio structures in misaligned BL Lac objects, we have initiated a programme for mapping BL Lac objects at intermediate resolution by using the European VLBI Network (EVN). The rst results on 1219+285 are presented below.
2 Observations, data analysis, and results VLBI observations of 1219+285 were carried out with the EVN at 1.7 GHz in 1994 February 21 (1994.14) and at 5.0 GHz in 1994 September 19 (1994.72). The source was observed for 12 hours at 1.7 GHz and 5.5 hours at 5.0 GHz with the Mk III recording system. The data were correlated at the MaxPlanck-Institut f ur Radioastronomie in Bonn (Germany) and post-processed with the NRAO Astronomical Imaging Processing System (AIPS) at the Joint Institute for VLBI in Europe (JIVE).
Initial amplitude calibration was accomplished by using system temperature measurements taken during the observations and gain curves supplied by EVN. The calibration was improved by determining a single gain correction factor for each antenna from observations of the compact sources OQ208 (1404+286) at 1.7 GHz and 0804+499 at 5.0 GHz. The ux densities of OQ208 at 1.7 GHz (1.01 Jy) and 0804+499 at 5.0 GHz (1.25 Jy) were measured by the WSRT and E elsberg antennas during the course of the VLBI observations. The data were self-calibrated, Fourier inverted and cleaned using the Caltech VLBI imaging software DIFMAP 10] . Contour plots of the 5 GHz and 1.7 GHz maps of 1219+285 are shown in Fig. 1 . Gaussian models were also tted to the self-calibrated visibility data of 1219+285. Results of the model-tting are listed in Table 1 . and that of the outer VLA jet (PA 250 ), suggesting continuity of the jet from milliarcsecond to arcsecond scales. Model-tting results at 1.7 GHz also indicate that the main component is elongated along PA = 107 with a size of 9 mas, which is consistent with the separation (8.3 mas) and position angle (105 ) of the two components seen with higher resolution at 5.0 GHz.
Small jet curvature, caused by external pressure for instance, and strongly enhanced by projection e ects, may be invoked to explain the misalignment between the inner and outer radio structures of 1219+285. However, we note that the host galaxy of 1219+285, likely elliptical with a major axis orientated along the direction PA= 245 10 12,14] , is closely aligned with the outer radio structure of 1219+285 (PA 250 ). This is indeed expected since a disc formed by in-fall within a prolate galactic gravitational potential has a nal spin aligned with the major axis of the galaxy 13], but in such a case, one also expects that the radio jet emitted by this disc be similarly aligned with the major axis of the galaxy. For 1219+285, it is therefore the misalignment of the inner jet relative to the host galaxy rather than the curvature of the jet from milliarcsecond to arcsecond scales which has to be explained. A possibility is that the very inner galactic core and the central black hole have their own dynamical characteristics, unrelated to the large scale properties of the host galaxy. Consequently, the rotation axis of the central black hole is independent of the galactic major axis, and the VLBI jet is intrinsically misaligned with the large scale structure. Continuity in the apparent jet shape may be expected though because of the interaction between the inner and outer out ows.
Conclusion
The BL Lac object 1219+285, characterized by highly misaligned inner and outer radio structures, has been mapped at 5 GHz, and for the rst time at 1.7 GHz, by using the EVN. The new 1.7 GHz map, with a resolution of 20 mas, shows that the radio structure observed at this scale is orientated in a direction intermediate between that of the inner VLBI jet and that of the outer VLA jet, suggesting continuity of the jet from milliarcsecond to arcsecond scales. Global VLBI array maps with higher resolution at 1.7 GHz (e.g. by using the EVN combined with the U.S. Very Long Baseline Array) will be useful in the future to study in more detail the curvature of the jet in the inner 20 mas from the core. Additional 1.7 GHz EVN observations of six other BL Lac objects, showing also large misalignment angles between milliarcsecond and arcsecond scale structures, have also been carried out. They will help to further understand the nature of such misaligned jets.
